Two catalytic cascade cyclization methods (radical and cationic) to obtain aromatic polycyclic diterpenes hydroxylated at C3 starting from aromatic epoxypolyprenes were developed. The catalytic use of the Lewis superacid bismuth triflate produces a good yield of cyclized 2 from epoxypolyprene 3. This research may well direct future efforts to the synthesis of bioactive natural products.
Polycyclic terpenes possessing one aromatic ring are reported to present interesting biological activities [1] [2] [3] . Among them, those presenting a hydroxyl group at C-3 such as 2 can be synthesized directly from aromatic epoxypoliprenes by a cationic cyclization way. Thus Ru(III) [4] , Sb(V) [5] , In(III) [6a] or "Lewis superacids" [6b-c] were used to obtain aromatic polycyclic terpenes from aromatic epoxypoliprenes. On the other side radical cascade cyclization by Cp 2 TiCl was employed by our group to obtain polycyclic terpenes [7] but until now there is not example of areneterminated cyclizations employing this reagent.
Interested into the synthesis of natural aromatic polycyclic terpenes substituted in C3 with OH, herein we present the preliminary results in two new approaches to this kind of compounds employing as starting material aromatic epoxypoliprenes, the first one using titanocene monochloride and the second one Lewis superacids ( Figure 1 ). When the epoxide 3 was treated with Cp 2 TiCl at rt [7a] , the cyclization process does not include aromatic ring, and the mixture 4 was obtained [8] (Figure 2) . At this point, we anticipated that an increase in the reaction temperature should allow the closure of the B ring driving to 2. Gratifyingly, the reaction of 3 with an excess of Ti(III) in THF at reflux led to 4 together with minor quantities of tricyclic 2 ( In experiment 4, dioxane was employed as solvent. These results demonstrated that ring B closure is possible and the energetic barrier that prevents the last radical cyclization is overcome by temperature increase although the competitive irreversible elimination to 4 is an important undesirable side reaction.
To explore the second approach, we selected bismuth triflate, Bi(OTf) 3 , as appropriate catalyst [6] . The different reactions performed using 3 as starting material are shown in Table 2 . Most of the reactions originated compound 2 together with a mixture of bicyclic olefins 5 [9] and the cyclic ether 6. We found that the reaction proceeds well with catalytic bismuth triflate ( Table  2 , entries 1-5) whereas changes in temperature did not affect significantly the selectivity of the process ( Table 2 , entries 3 and 6-8). Similarly, changes in molar concentration did not affect to the yield of compound 2 ( Table 2 , entries 10-12). On the contrary, reaction time proved to be a determinant factor, with the best yield of 2 (66.4%) being obtained after 5 hours (Table 2 , entry 13). Other solvents or catalyst did not improve the yield of the process. The mechanism postulated for this cyclization (Figure 3 ) is shown in Figure 3 . Equilibrium between compounds 5-6 and the monocyclic carbocation intermediate I allow their isomerization toward the target 2, thus increasing its yield with longer reaction times [10] .
In summary, we have developed an efficient catalytic process useful for the synthesis of aromatic polycyclic monoterpenes based on the cyclization of epoxypoliprenes by bismuth triflate. (Table 1) , was stirred at room temperature and inert atmosphere until the solution turned green. The flask was introduced in an oil bath and when target temperature was stabilized, a solution of 3 (150 mg, 0.613 mmol), trimethylsilyl chloride (0.311 mL, 2.452 mmol) and 2,4,6-pyridine (0.65 mL, 4.904 mmol) in dry and deoxygenated THF was added. The reaction was allowed to stir for the corresponding time indicated in Table 1 . Then, it was diluted with tBuOMe (50 mL), washed with 2N HCl and brine. The organic layer was dried with anhydrous Na 2 SO 4 and the solvent removed. The residue was chromatographed (hexane/tBuOMe, 9:1) affording 2 and the mixture 4.
Experimental
Cascade cyclization with bismuth triflate: A solution of 3 (100 mg, 0.413 mmol) in dry dichloromethane, under inert atmosphere was heated in an oil bath. Once the selected temperature was reached (see Table 2 ) bismuth triflate was added. After stirring for the indicated time, the reaction mixture was diluted with tBuOMe and was washed with saturated sodium carbonate solution (2 x 10 mL) and brine (2 x 10 mL). The organic layer was dried with anhydrous Na 2 SO 4 and finally the solvent was removed. The resulting crude was chromatographed (increasing mixtures of hexane/tBuOMe) to yield 2, 6 and the mixture 5. The spectral data of 2-6 matched with those previously reported [6c] .
